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OUTER ROTOR OF MOTOR FOR 
DIRECT DRIVE-TYPE WASHING MACHINE 

[Technical Field] 

The present invention relates to a motor for a drum type washing machine, and more 
particularly, to an outer rotor of a motor applicable to a direct drive drum type washing 
machine. 

[Background Art] 

The drum type washing machine, washing laundry by using friction between laundry 
and drum rotated by driving force of a motor in a state detergent, washing water, and the 
laundry are introduced into the drum, gives almost no damage to the laundry, causes no 
entangling of the laundry, and provides a washing effect of pounding and rubbing the laundry. 

A system in which the driving force is transmitted from the motor to a drum, not 
directly, but indirectly through a belt wound on a motor pulley, and a drum pulley causes an 
energy loss and generates much noise in a power transmission process. 

In order to solve problems of the related art drum type washing machine, a direct 
drive drum type washing machine is introduced. 

The direct drive drum type washing machine will be described. 

There is a stator fixedly secured to a rear wall of a tub which holds washing water 
therein. A washing shaft has one end connected to a rear wall of a drum in the tub for washing 
the laundry while rotating, and the other end passed through the rear wall of the tub, and 



2 



connected to the rotor. The rotor may be an outer rotor which rotates on an outer side of the 
stator. 

As the rotor rotates by an electromagnetic action between the stator and the rotor 
through above structure, the rotation force is transmitted to the drum directly through the 
washing shaft. 

A structure of the outer rotor will be described with reference to FIGS. 1 and 2. 

Referring to FIGS. 1 and 2, the outer rotor C R' is provided with a rotor frame 100 of 
steel plate, and magnets 'M' attached to an inside surface of a side wall 120 of the rotor frame 
100, wherein the rotor frame of steel plate has a stepped portion formed in a circumferential 
direction at a side wall 120 extended from a bottom 110 thereof substantially perpendicular 
thereto for seating the magnets 'M\ 

Accordingly, since the stepped portion supports the magnets 'M' when the magnets 
'M' are attached to the inside surface of the side wall 120 of the rotor frame 100, fabrication 
of the rotor is easy. 

Moreover, the rotor frame 100 has a plurality of cooling fins 130 around center of the 
bottom 110 in a radial direction, for blowing air toward a stator (not shown) when the rotor 
rotates, to cool down heat from the stator. 

The cooling fins 130 are formed by lancing in a direction of an opened portion, and 
pass through holes 140 formed by the lancing serve as vents. 



3 



Along with this, there are embossed portions 150 between adjacent cooling fins 130 
on the bottom 1 10 of the rotor frame 100 for reinforcing the rotor 13, each with a drain hole 
160 for draining water. 

However, the related art outer rotor 'R' has the following drawbacks. 

At the time of high speed rotation, such as spinning for drying laundry, the drum type 
washing machine with the outer rotor 'R' shows heavy throbbing of the side wall 120 of the 
rotor frame 100 of steel plate caused by electromagnetic interaction (i.e., attraction and 
repelling force) with respect to the stator, to generate noise from the motor. 

That is, the related art outer rotor is not favorable for a motor output and noise 
because the opened portion of the related art outer rotor having the magnets mounted thereon 
is far from the bottom, and, consequently, has difficulty in maintaining balance during 
rotation of the rotor as much as the distance 'D' is great. 

Moreover, in a case it is intended to project the cooling fins to an outside of the rotor 
frame for providing variety in the products, the cooling fins projected as much as lengths of 
the cooling fins increase a space the motor occupies in the washing machine. 

When it is intended to stack the outer rotor before transportation to a production line, 
or assembly in the production line, the cooling fins of the outer rotor disposed on a lower side 
are likely to deform due to weight of the rotors stacked thereon. 
[Disclosure] 
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[Technical Problem] 

An object of the present invention is to provide an outer rotor of a motor for a direct 
drive type washing machine, in which a structure of an outer rotor applicable to a drum type 
washing machine, and the like, is improved for providing a variety of products, preventing 
deformation of the cooling fin when the rotors are stacked even if the cooling fins are 
projected outwardly, and resolving the throbbing of the rotor and consequential noise 
generation at the time of high speed rotation of the rotor by reducing a distance between a 
bottom of the outer rotor and an end of the opened portion to shift a balancing position of the 
outer rotor to a center. 
[Technical Solution] 

The object of the present invention can be achieved by providing an outer rotor 
having a rotor frame with a bottom, a side wall extended from a circumference of the bottom 
substantially perpendicular to the bottom, and magnets mounted on an inside of the side wall, 
wherein the bottom of the rotor frame is elevated in a direction of extension of the side wall 
on the whole. 

Preferably, the outer rotor is constructed of steel plate by pressing. 

Preferably, the rotor frame includes a plurality of cooling fins projected from the 
bottom to a direction opposite to a direction of extension of the side wall, and a plurality of 
pass through holes in the bottom. Preferably, the cooling fins and the pass through holes are 
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formed by lancing. That is, it is preferable that the pass through holes are formed as the 
cooling fins are bent. 

Preferably, the bottom has a height of the elevation of with respect to a lower end of 
the side wall the same with a height of the projection of the cooling fin from the bottom 
substantially, for stable stacking of the outer rotors. That is, it is preferable that the bottom of 
the rotor frame has a gap from a floor when the outer rotor is placed on the floor with the 
opened portion thereof facing upward, such that lower ends of the side wall and the cooling 
fins are in contact with the floor. 

The cooling fin is sloped by an angle from the bottom of the rotor frame, or has a 
right angle, substantially upright. 

The cooling fin may be formed at one side of the pass through hole on an opposite 
side of a rotation direction of the motor at the time of spinning, for blowing air toward the 
stator through the pass through hole at the time of spinning. 

Preferably, the cooling fin has an acute angle from a horizontal plane of the pass 
through hole in the bottom of the rotor frame, for effective blow of air through the pass 
through holes. 

The cooling fin is sloped by an angle a from the bottom of the rotor frame, wherein 
cooling fins at adjacent pass through holes may be formed in opposite directions alternately, 
for blowing a fixed rate of air through the pass through holes even if the rotation direction of 
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the rotor is changed. 

In another aspect of the present invention, an outer rotor having a rotor frame with a 
bottom, a side wall extended from a circumference of the bottom substantially perpendicular 
to the bottom, and magnets mounted on an inside of the side wall, wherein the bottom of the 
rotor frame is elevated in a direction of extension of the side wall on the whole, and the rotor 
frame includes a plurality of cooling fins projected from the bottom to a direction opposite to 
a direction of extension of the side wall, and a plurality of pass through holes formed in the 
bottom. 

In another aspect of the present invention, an outer rotor having a rotor frame with a 
bottom, a side wall extended from a circumference of the bottom substantially perpendicular 
to the bottom, and magnets mounted on an inside of the side wall, wherein the bottom of the 
rotor frame is elevated in a direction of extension of the side wall on the whole, and the rotor 
frame includes a plurality of cooling fins projected from the bottom to a direction opposite to 
a direction of extension of the side wall, and a plurality of pass through holes formed in the 
bottom by lancing at the same time with the pass through holes. 
[Advantageous Effects] 

The present invention having above configuration has the following advantages. 

Even if the cooling fins 130 are provided on an outside of the outer rotor C R' for 
providing a variety of products by improving a structure of the outer rotor 'R' applicable to a 
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drum type washing machine, the present invention can prevent deformation of cooling fins 
when the rotors are stacked. 

That is, when the outer rotors *R' are left in a state the outer rotors e R' are stacked 
before transportation to a production line or assembly in the production line, though the 
cooling fins 130 of the outer rotor on a lower side of the stack of rotors are liable to deform, 
because the outer rotor of the present invention has the cooling fins within the height of the 
side wall 120 of the outer rotor 'R', the outer rotor of the present invention can prevent 
deformation of the cooling fins. 

Moreover, in the related art, in the case the cooling fins are projected to an outside of 
the rotor frame for providing variety in the products, though the cooling fins projected as 
much as lengths of the cooling fins increase a space the motor occupies in the washing 
machine, the outer rotor 'R' of the present invention can avoid the deformation of the cooling 
fins even if the cooling fins 130 are projected to an outside of the rotor. 

In the meantime, by reducing a distance between the bottom and an end of the 
opened portion of the outer rotor to shift a position of balance of the outer rotor 'R' to the 
middle of the rotor, the throbbing of the rotor frame and consequential generation of noise 
from the motor can be prevented when the rotor rotates at a high speed. 
[Description of Drawings] 

The accompanying drawings, which are included to provide a further understanding 



8 



of the invention, illustrate embodiment(s) of the invention and together with the description 
serve to explain the principle of the invention. In the drawings; 

FIG 1 illustrates a perspective view of a related art outer rotor; 

FIG 2 illustrates a section of the outer rotor in FIG 1; 

FIG 3 illustrates a bottom perspective view of an outer rotor in accordance with a 
preferred embodiment of the present invention; 

FIG 4 illustrates a section of the outer rotor in FIG 3; 

FIG 5 illustrates a bottom perspective view of an outer rotor in accordance with 
another preferred embodiment of the present invention; 

FIG 6 illustrates a section across a line I-I in FIG 6; 

FIG 7 illustrates a bottom perspective view of an outer rotor in accordance with 
another preferred embodiment of the present invention; and 

FIG 8 illustrates a section across a line II-II in FIG 7. 
[Best Mode] 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 

FIG 3 illustrates a bottom perspective view of an outer rotor in accordance with a 
preferred embodiment of the present invention, and FIG 4 illustrates a section of the outer 
rotor in FIG 3. 
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Referring to FIGS. 3 and 4, the outer rotor includes a rotor frame 100 having a 
bottom 110, and a side wall 120 extended from a circumference of the bottom substantially 
perpendicular to the bottom, wherein the bottom of the rotor frame is elevated in a direction 
of extension of the side wall on the whole, and magnets are mounted on an inside of the side 
wall. 

That is, the bottom of the rotor frame 100 is positioned at a middle of a height of the 
side wall 120 of the rotor frame 100. 

It is preferable that the rotor frame is constructed of steel plate, for easy formation by 
pressing, while obtaining required strength. 

The rotor frame 100 has a plurality of cooling fins 130 projected outwardly from the 
bottom, and a plurality of pass through holes 140 formed in the bottom. 

The cooling fins 130 cause an air flow when the rotor is rotated, and the pass through 
holes 140 serve as vents for in/out flow of air 

It is preferable that the cooling fins 133, and the pass through holes 140 are formed 
by the lancing. That is, both the cooling fins, and the pass through holes can be formed at a 
time, to improve productivity. 

It is preferable that the cooling fins 130 are formed at a right angle from the bottom 
of the rotor frame, for easy formation and reducing processing tolerance. 

However, the cooling fins 130 may be formed at an acute angle from the bottom of 
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the rotor frame. In this case, though it is not easy to form the plurality of cooling fins at the 
same angle, a stronger air flow can be formed. 

It is preferable that the height of elevation of the bottom with respect to a lower end 
of the side wall 120, and the height of projection of the cooling fin from the bottom are the 
same substantially. That is, a lower end of the side wall and a lower end of the cooling fin are 
on the same plane, for stable stacking of the rotor frame. 

In the meantime, it is preferable that the cooling fin 130 is formed at one side of the 
pass through hole 140 serving as a vent on a side opposite to a rotation direction of the motor 
at the time of spinning. 

The magnets 'M' are attached to an inside of the side wall 120 of the rotor frame 100. 

It is preferable that a stepped portion is provided at the side wall 120 of the rotor 
frame of the outer rotor 'R' for supporting the magnets 6 M\ 

There are embossed portions 150 between adjacent cooling fins 130 on the bottom of 
the rotor frame 100 for reinforcing the rotor, each with a drain hole 160 for draining water. 

The operation of the present invention will be described. 

Even in a case the cooling fins are directed to an outside of the rotor frame 100 for 
providing a variety of products by improving a structure of the outer rotor 'R' applicable to a 
drum type washing machine, since the cooling fin 130 does not project beyond the height of 
the side wall 120 of the rotor, deformation of the cooling fin 130 can be prevented when the 
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outer rotors 'R' are stacked. 

Along with this, in the case the cooling fins are projected to an outside of the rotor 
frame for providing variety in the products, though the cooling fins projected as much as 
lengths of the cooling fins increase a space the motor occupies in the washing machine, the 
outer rotor 'R' of the present invention can avoid the deformation of the cooling fins even if 
the cooling fins 130 are projected to an outside of the rotor. 

In the meantime, by reducing a distance "D"' between the bottom and an end of the 
opened portion of the outer rotor to shift a position of balance of the outer rotor 'R' to the 
middle of the rotor, the throbbing of the rotor frame and consequential generation noise from 
the motor can be prevented. 

The cooling finsl30 on the bottom 110 of the outer rotor 'R' formed in a radial 
direction blow air toward the stator through the pass through holes 140 when the rotor rotates, 
to cool heat from the stator. 

Moreover, the embossed portions 150 between adjacent cooling fins 130 on the 
bottom 110 of the rotor reinforce strength of the rotor 13, the drain holes 160 therein serves to 
drain water. 
[Mode for Invention] 

Another embodiments of the present invention will be described with reference to 
FIGS. 5 to 8. 



12 

FIG 5 illustrates a bottom perspective view of an outer rotor in accordance with 
another preferred embodiment of the present invention, FIG 6 illustrates a section across a 
line I- 1 in FIG 6, FIG 7 illustrates a bottom perspective view of an outer rotor in accordance 
with another preferred embodiment of the present invention, and FIG 8 illustrates a section 
across a line II-II in FIG 7. 

The outer rotors of the embodiments have angles and positions of formation of the 
cooling fins different from the foregoing embodiment, respectively. 

Referring to FIGS. 5 and 6, the cooling fin 130 has an acute angle a from a 
horizontal plane of the pass through hole 140 of the bottom of the rotor frame 100. 

It is preferable that the cooling fin 130 is formed at one side of the pass through hole 
140 serving as a vent, in a direction opposite to a direction of rotation of the motor at the time 
or spinning for strong blow of air toward the stator in the spinning. 

Referring to FIGS. 7 and 8, preferably the cooling fins 130 is sloped by an angle a 
from the bottom of the rotor frame 100 in an opposite direction with respect to an adjacent 
pass through hole 140, alternately. 

In this instance too, it is preferable that the cooling fin 130 has an acute angle from 
the horizontal plane of the pass through hole 140 in the bottom of the rotor frame 100. 

The opposite cooling fins 130 can blow air toward the pass through holes regardless 
of the rotation direction of the outer rotor. 
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In the meantime, it will be apparent to those skilled in the art that various 
modifications and variations can be made in the present invention without departing from the 
spirit or scope of the inventions. 
[Industrial Applicability] 

The direct drive motor in a washing machine of the present invention permits to 
provide a drum type washing machine having less noise, fault, and power loss, improve 
workability at the time of fabrication of the rotor, and reduce vibration from the rotor by 
means of the washer provided on the inner or outer side of the rear wall of the rotor. 

Moreover, the rotor of steel plate enabling pressing with good processability to 
require a shorter fabrication time period permits to provide a drum type washing machine 
having an improved productivity, the connector having a vibration mode different from the 
rotor permits to reduce vibration from the rotor to the shaft, and the supporter supports and 
maintains concentricity of the stator, effectively 



